Buprenorphine has been available as a prescription opioid in Canada since 2008. It is marketed as Suboxone® by RB Pharmaceuticals in combination with naloxone in a sublingual tablet. In Canada, it is indicated for maintenance treatment of opioid dependence.
Buprenorphine treatment provides an important alternative to methadone maintenance treatment in Canada. It has been shown to be a valuable strategy in helping to address the consequences of the prescription opioid crisis in Ontario, perhaps particularly so in areas where there are few methadone treatment providers. 1 As with methadone treatment, patients prescribed buprenorphine should be carefully monitored within a framework of medical, social, and psychosocial support as part of a comprehensive opioid dependence treatment program. 2 Pharmacist involvement in buprenorphine treatment can include the supervision of drug administration, monitoring patients, communicating with the treatment team, providing encouragement and support, and dispensing take-home doses ("carries").
Involvement in the treatment of opioid-dependent patients with buprenorphine, has the potential for pharmacists to expand their scope of practice and provides a satisfying professional opportunity to participate in the recovery of individuals dependent on opioids. This area of practice may be of particular interest to those pharmacists already involved in the provision of methadone maintenance treatment. Opioid dependence is a complex disorder; therefore pharmacists who take training specific to buprenorphine therapy and other treatment options will be best able to provide pharmacy services to these patients.
With buprenorphine maintenance treatment, as with methadone maintenance treatment, patients benefit from physicians and pharmacists working collaboratively to provide optimal treatment. This includes communicating clinical observations, missed doses, and, in particular now, warnings in response to the Narcotic Monitoring System (NMS). Pharmacists need to monitor and manage messages that appear through NMS for patients on buprenorphine treatment, since alerts may have special significance in this population who have already been diagnosed with a substance use disorder.
Clinical practice guidelines have been developed by the Centre for Addiction and Mental Health (CAMH) to support the initiation, maintenance and discontinuation of buprenorphine/naloxone maintenance treatment in the ambulatory treatment of adults and adolescents with opioid dependence in Ontario. The Guidelines 3 are available from the CAMH, OCP or CPSO websites, and should be reviewed before dispensing buprenorphine. ( https://www.porticonetwork.ca/documents/507864/0/ buprenophin+guideline+2012/ ef7d9c7a-d1b4-46b7-b566-7207c31ac1b7 )
KEY MESSAGES FOR BUPRENORPHINE
• Suboxone® is an opioid prescription medication containing buprenorphine 2 mg and 8 mg (in sublingual tablets) in fixed combination with naloxone 0.5 and 2 mg respectively (to deter injection drug use).
• Sublingual dissolution of Suboxone® tablets usually takes 2 to 10 minutes. • Buprenorphine: o is efficacious as maintenance therapy in the treatment of opioid dependence. [4] [5] [6] o is an alternative to, but not a substitute for, methadone maintenance treatment. 7 o acts primarily as a partial agonist at mu-opioid receptors.
2 o is considered safer in overdose than methadone, although if combined with other CNS depressant drugs (e.g., benzodiazepines) respiratory depression can occur. 8 If clinical symptoms of overdose occur, higher doses of naloxone or other measures for treatment may be required. 9 o may have a lower potential for abuse and dependence than pure agonists such as morphine [10] [11] , although abuse does occur. [10] [11] [12] The addition of naloxone to the Suboxone® product formulation is intended to further reduce the risk of injecting, but does not eliminate the risk. o can be titrated to a stable dose within days, in contrast to methadone which typically may take weeks to achieve the optimum dose. o prescribed at maximal doses, may not be sufficient for all patients. When the maximum daily dose does not stabilize a patient, consideration should be given to switching to methadone. o may induce withdrawal in patients dependent on opioids if administered too soon after last use of full opioid agonists, e.g. oxycodone or fentanyl. o has also been successfully used for medical withdrawal treatment (detoxification) from opioids 8, 13 and for the treatment of pain 14 (both are unapproved indications in Canada).
REGULATORY FRAMEWORK FOR BUPRENORPHINE
Buprenorphine/naloxone does not require a special prescribing exemption, unlike methadone, so prescriptions may be written by any practitioner licensed to prescribe narcotics. The College of Physicians and Surgeons of Ontario (CPSO) advises that they expect all physicians who wish to use buprenorphine to treat opioid-dependent patients will have training/education on this drug, and addiction medicine generally, prior to initiating buprenorphine treatment ( www.CPSO.on.ca ). In addition, the Ontario Drug Benefit LU codes for Suboxone® state that prescribers should complete an accredited course on opioid addiction and buprenorphine treatment before prescribing.
Prescriptions for Suboxone® have the same requirements as other "straight" Narcotic Drugs (Schedule N drugs); however, in addition, it is best practice to also indicate:
• start and stop dates • days for supervised administration • days for take home doses As with other opioids, dispensing procedures for buprenorphine/ naloxone must comply with the Narcotics Safety and Awareness Act, 2010, and requirements of the Narcotics Monitoring System. 15 The Guidelines highly recommend that pharmacists who provide buprenorphine services undertake training. Pharmacists must be aware of the unique nature of buprenorphine dispensing and specific issues that exist in dispensing medications for the maintenance treatment of substance dependence. Some training resources are provided at the end of this article.
HOW BUPRENORPHINE WORKS
Buprenorphine is a synthetic opioid with a unique profile: it is a partial mu-opioid receptor agonist. 2 Buprenorphine has a lower intrinsic activity at the mu-opioid receptor than a full agonist (e.g. methadone or oxycodone). This means that there is a "ceiling effect" to its opioid agonist effects at higher doses, 16 making it safer in overdose and reducing its potential for abuse. There may be little increase in efficacy by increasing doses above 16 to 32 mg daily (Note: the maximum approved daily dose for Suboxone® in Canada is 24 mg). Although it is a partial agonist, buprenorphine has a very high affinity for the mu receptor. This tight binding means that buprenorphine can diminish the effects of other opioid agonists (e.g. methadone or oxycodone). It can precipitate withdrawal in those physically dependent on full opioid agonists by displacing them from opioid receptors. 2 The tight binding is also associated with a slow dissociation from the mu receptor resulting in a long duration of action.
2 This is why buprenorphine is associated with a milder withdrawal syndrome and has been used to assist in detoxification from other opioids. 8, 13 Buprenorphine's partial mu-opioid agonist activity is beneficial in the treatment of opioid dependence because:
• It reduces craving for opioids.
• It may diminish the effects of other opioids (e.g. morphine, oxycodone, heroin).
• It can attenuate opioid withdrawal. 17 Buprenorphine's pharmacokinetic properties allow it to be utilized as a feasible maintenance treatment for opioid dependence. Buprenorphine has poor oral bioavailability due to extensive metabolism by intestine and liver. Sublingual administration allows absorption through the oral mucosa and thus prevents breakdown via first-pass metabolism. Suboxone® tablets are formulated to be dissolved under the tongue. The onset of action is slow, with peak effects from sublingual administration occurring 3 -4 hours after dosing. Buprenorphine is converted in the liver primarily by cytochrome P450 (CYP) 3A4 to an active metabolite (norbuprenorphine) with weak intrinsic activity. Both norbuprenorphine and buprenorphine are subject to hepatic glucuronidation. The mean elimination half-life is indicated as 37 hours in the product monograph 2 , with evidence in the literature of large inter-individual variation (24 to 69 hours) following sublingual administration. 17 Most of the dose is eliminated in the feces, with approximately 10 -30% excreted in urine.
PHARMACOKINETIC CHARACTERISTICS SPECIFIC TO BUPRENORPHINE
The slow onset of action and extended duration of action are both desired features in a treatment for opioid dependence. It is possible that buprenorphine can be given on an alternate day or three times weekly dosing schedule once the patient has been stabilized on a daily buprenophine dose. However, this may be a theoretical advantage, since many patients may have difficulty adhering to alternate day schedules and may benefit from daily contact with a pharmacist.
CLINICAL ASSESSMENT CONSIDERATIONS
"Opioid dependence" in the context being discussed in this article, can be considered the same as "addiction" which is characterized by a loss of control over opioid use, continued use despite knowledge of harmful consequences, compulsion to use and/or cravings. Many patients on chronic opioid therapy become physically dependent but not necessarily "addicted". Physical dependence (the development of tolerance and appearance of withdrawal symptoms after dose is lowered or stopped) alone does not indicate a diagnosis of opioid dependence.
Contraindications to buprenorphine/ naloxone in Canada 2 are: • Allergy to buprenorphine/
NOTES ABOUT NALOXONE:
Naloxone, a pure opioid antagonist, is contained in Suboxone® tablets in combination with buprenorphine, with the intention of deterring patients from dissolving and injecting the tablet. When injected, naloxone may attenuate the effects of buprenorphine or cause opioid withdrawal effects in opioid-dependent individuals. However, the effect may be limited by the short half-life of naloxone and the relatively stronger binding by buprenorphine to the receptors.
When Suboxone® is used sublingually, naloxone is largely unabsorbed and does not exert pharmacological activity. 17 Naloxone in Suboxone® tablets does not appear to influence the pharmacokinetics of buprenorphine. 
DOSING INFORMATION
The product monograph states that Suboxone® must be given daily with supervised dosing by a health professional (e.g. a pharmacist) for a minimum of 2 months. 2 The exception to this is in circumstances in which the pharmacy is not open on weekends, in which case suitable patients may receive take-home doses for Saturday and/or Sunday and/or holidays. 2 However, the CAMH Guidelines, state that additional take-home doses earlier than two months could be provided if the physician decides that a patient would benefit from this and that the patient has a degree of clinical stability that would make them eligible for take-home doses. The patient must be made aware that this is against the Health Canada label, as well as all of the possible additional risks of receiving takehome dosing early in treatment such as overdose, consequences of careless storage and unintended ingestion by others, injection and diversion. Physicians document their rationale for the early takehome doses and their discussion with the patient about the risks. The number of take-home doses should be increased gradually and the patient carefully monitored. Refer to the Guidelines for further information.
INDUCTION
Therapy is initiated when the patient is experiencing at least moderate opioid withdrawal symptoms:
• at least 6-12 hours (preferably 12 hours) after use of short-acting 
MAINTENANCE
The dose should be increased progressively according to the individual patient's needs and should not exceed a maximum daily dose of 24 mg according to the Canadian product monograph. 2 Average maintenance doses have generally been found to be 8-12mg per day. 3 The dose is titrated according to reassessment of the physical and psychological status of the patient. 3 Stable doses of buprenorphine can be reached in a few days.
Once a patient has been stabilized on a maintenance dose, there is the option to reduce the frequency of administration for suitable patients (e.g. if doses have not been missed or when an alternative to take-home doses is needed for work or travel). 18, 19 Alternate day doses are given at double the daily dose (e.g. 16 mg q2days for a patient maintained on 8 mg per day). An example of three times weekly administration for a patient maintained on 8 mg per day would be: Monday and Wednesday doses given at twice the daily dose (i.e.16 mg) and a Friday dose at 3 times the daily dose (i.e. 24 mg). The dose given on any given day should not exceed 24 mg. In practice however, alternate day dosing may not be an effective strategy since many patients benefit from daily contact with the pharmacist or other health care providers, and some find it difficult to track days on which to take the medication.
OBSERVED DOSING
Water can be provided to patients before their dose to moisten the mouth and potentially decrease the time it takes for tablets to dissolve. The 8 mg tablets, although not scored, may be split to speed up dissolution. Observed dosing includes checking under the tongue to ensure dissolution of the SL tablet.
A pharmacist can provide take-home doses or portions of doses only if it is indicated on the prescription.
Supervised dosing by pharmacists ensures patient adherence with buprenorphine therapy and that it is being taken appropriately. This may help achieve positive outcomes for patients in opioid dependence treatment programs, and especially for those with a history of aberrant medication-related behaviours. Observed dose dispensing services are part of a structured opioid treatment program and can act as an effective mechanism to stabilize patients.
RECOMMENDED DISPENSING PROCEDURE FOR PHARMACISTS:
• Confirm identity of patients using photo identification, especially when the patient is not known to the pharmacist. 
TAKE-HOME DOSES
Take-home dosing can be considered based on the assessment of clinical stability, length of time in treatment and the patient's ability to safely store the drug. The pharmacist can help to inform this decision by sharing with the prescriber information gathered in the course of providing pharmacy care. Examples of useful information include missed doses, Narcotic Monitoring System alerts, concerns regarding patient self-care, and incidents of intoxication. The risks and benefits of take home doses for a patient should be re-assessed on a regular basis. (See also Dosing Information section above.)
Pharmacists are encouraged to have an initial pharmacy/patient treatment agreement, and also a separate agreement for patients starting take-home doses to include more information on safety issues.
Take home doses should be kept in the original strip foil packaging, removed from the original box and placed in vials with childproof closures. There have been reports of overdoses involving children taking tablets. 20 Take home doses need to be securely stored.
MANAGEMENT OF MISSED DOSES
Pharmacists need to track missed doses of buprenorphine and be able to easily retrieve this important information; use of a tracking tool/ record of dose administration is advised.
Compliance with buprenorphine treatment needs to be monitored by the pharmacist. All missed doses should be communicated to the prescriber, since they can be important indicators of client instability. The pharmacist should consult the prescriber to develop a plan on how to continue with buprenorphine treatment after more than 5 consecutive days missed. Recommendations for new starting doses are available in the CAMH Guidelines 3 (Table 1) based on the patient's buprenorphine dose and number of consecutive doses missed.
MANAGEMENT OF INTOXICATED PATIENTS
Prior to dosing, pharmacists should assess patients for possible intoxication. For purposes of patient safety, patients should not receive a dose of buprenorphine/ naloxone if they appear intoxicated or sedated. Pharmacists will need to hold or delay administration. It is recommended that the prescriber be contacted to make a collaborative decision on patient management. Patient safety is paramount. Due to the long duration of action of buprenorphine/naloxone, it is reasonable to hold one day's dose and reassess the next day. Education should be provided to the patient to reinforce safety risks of buprenorphine/naloxone, especially when used in combination with alcohol (or sedatives).
To help prevent such a situation, it is recommended that pharmacists communicate with patients at the initiation of treatment and on an ongoing basis to discuss what to expect should they present to the pharmacy for their dose while intoxicated. Pharmacists should be familiar with signs and symptoms of intoxication.
Information about intoxicated patients and course of action in the pharmacy needs to be shared with the prescriber.
CONTINUITY OF CARE
Communication must occur among pharmacists and other health care providers (as with methadone maintenance treatment) to ensure that there are no omissions or overlaps in buprenorphine dosing. This is important when a patient is switching pharmacies, or is admitted or discharged from institutions such as hospitals or jails.
UNAPPROVED USES FOR SUBOXONE WITHDRAWAL TREATMENT
Although not officially approved for opioid detoxification/medical withdrawal, buprenorphine treatment has been shown to be well accepted by patients and effective for this purpose.
21

PAIN TREATMENT
Suboxone® has been prescribed (off-label in Canada) in the context of treatment of pain and chemical dependence. 14 Similarly to methadone, when buprenorphine is prescribed for this indication, it is frequently given as a split dose.
ADVERSE EFFECTS
It is important to distinguish adverse effects from withdrawal symptoms that can be precipitated by buprenorphine.
As discussed above, after the first
Buprenorphine Dose
Number 
_______________________________
DRUG INTERACTIONS
Serious respiratory depression has occurred when buprenorphine has been combined with CNS depressants including other opioids, alcohol, benzodiazepines, certain antidepressants, sedating antihistamines, and barbiturates. Special caution is recommended with the use of benzodiazepines and buprenorphine as this combination has resulted in respiratory depression, coma and death. 2 Medications with CNS depressant effects should be avoided whenever possible and patients counselled regarding the risks associated with alcohol and benzodiazepine use.
2
_______________________________
Buprenorphine is primarily metabolized by CYP3A4. Inducers (e.g. phenytoin, carbamazepine, rifampin) or inhibitors (e.g. ketoconazole, fluvoxamine, erythromycin, indinavir, saquinavir) of this enzyme would be expected to interact with buprenorphine. Ketoconazole, a powerful inhibitor of CYP3A4, has received particular attention and it has been reported to significantly increase peak plasma concentrations of buprenorphine. 17 Careful patient monitoring and adjustment of buprenorphine dose when necessary, is recommended. Pharmacists may find the following link useful: http://www.opioiddruginteractions. com/
SPECIAL PATIENT POPULATIONS: PREGNANT PATIENTS
The role of buprenorphine in pregnancy has not been clearly elucidated and Suboxone® is not approved for use in this population. 2 However there are studies which have shown buprenorphine to be efficacious, well tolerated and safe in pregnancy. 22, 23 Neonatal withdrawal can occur, although some sources indicate that symptoms are mild or absent in many cases .8,24 Although buprenorphine may prove to be a suitable option for the treatment of opioid dependence during pregnancy, the role and safety of naloxone in this context is not known. Buprenorphine without naloxone (Subutex®) may be an option through Health Canada's Special Access Programme. The current standard of care for the treatment of opioid dependence in pregnancy is still methadone maintenance treatment.
PATIENTS WITH RENAL OR HEPATIC FAILURE
The dose of buprenorphine does not have to be significantly adjusted in renal impairment. 17 It is possible that the dose may need to be modified in chronic liver disease. For both codes, ODB indicates that physicians should complete an accredited course on opioid addiction and buprenorphine treatment before prescribing.
17
PATIENTS WITH ONTARIO DRUG BENEFIT COVERAGE
ABUSE OF BUPRENORPHINE
Buprenorphine is considered to have a lower potential for abuse due to its pharmacological properties (i.e. partial opioid agonist activity) compared to opioids which are full agonists, e.g oxycodone or morphine. However, abuse has been reported in countries where both buprenorphine alone, and in combination with naloxone are available. [9] [10] [11] There have been increasing reports of misuse from the US involving buprenorphine. 25, 26 Some have suggested that abuse may occur in the context of attempting to alleviate withdrawal rather than for the purpose of seeking euphoria. 27 Buprenorphine tablets have been abused by crushing and then administration by snorting or by the intravenous route.
In the US, buprenorphine is also available in a sublingual film formulation. Concerns have also been expressed about the diversion and abuse of this dosage form. 28 Supervised daily dosing in the first 2 months of buprenorphine treatment helps to reduce the risk of diversion. Pharmacists may minimize diversion through careful dispensing and dose monitoring, paying special attention to Narcotic Monitoring System alerts, watching for "double doctoring" and communicating possible diversion (e.g. lost or stolen carries) to the physician.
Use of diverted buprenorphine by opioid-naïve people can result in overdose, particularly when combined with alcohol, benzodiazepines or other CNS depressants. Diversion for use in a person dependent on methadone or other opioids can cause them to experience precipitated withdrawal.
BUPRENORPHINE
Buprenorphine is available as Suboxone®, approved for the treatment of opioid dependence. This sublingual formulation is combined with naloxone to deter intravenous use. Pharmacists in Ontario have an opportunity play an important role in the management of Suboxone® treatment with other members of the treatment team.
Opioid substitution therapy, whether with buprenorphine or methadone, has been shown to be far more effective than detoxification in improving outcomes in the treatment of opioid dependence. 24 Buprenorphine has several advantages when compared to methadone: it is safer in overdose, optimal dosing can be achieved quickly, it may be associated with less abuse and diversion, it may be easier to taper, it may be associated with less stigma and may be more convenient for the patient. Clinical practice guidelines are available on the use of buprenorphine/naloxone for opioid dependence. They provide evidence-based clinical recommendations developed by a multidisciplinary committee, and are available from the CAMH, OCP or CPSO websites. 3 Pharmacists providing care to patients on this treatment should have this resource on hand.
Buprenorphine may be considered a first line therapy, especially in those with a shorter history of opioid dependence and/or lower levels of opioid agonist needs. However, those that do not do well on maximum doses of Suboxone® (24mg daily) may need to switch to methadone with its greater dosage range.
There had been a growing problem of prescription opioid abuse in Ontario. 29 The number of individuals seeking treatment 30, 31 has increased, as has the number of inadvertent deaths associated with opioid overdoses. 32, 33 Although OxyContin is no longer available, new generic formulations have been approved requiring caution. Pharmacists are vital health-care team members, and are well positioned to address the increasing problem of prescription opioid abuse and addiction.
The profession needs to take a lead role and actively engage in being part of the solution to this problem. 34 The Canadian Guideline for Safe and Effective Use of Opioids for Chronic Non-Cancer Pain ( http://nationalpaincentre. mcmaster.ca/opioid/ ) provides guidance for pharmacists in managing patients on chronic opioid therapy. Developing expertise in the pharmacological treatment of opioid dependence is also an important component. Pharmacists who take buprenorphine training are best able to provide support and encouragement and to help prevent, identify and resolve drug-related problems in their patients on buprenorphine treatment. Good communication between the pharmacist, physician and patient will result in optimal patient care before, during and throughout buprenorphine treatment.
CASE: MR. M
Mr. M arrives at the pharmacy Tuesday morning for his first scheduled dose of Suboxone®4mg. He has recently stopped his chronic opioid therapy and reports that his last dose of oxycodone controlledrelease was approximately 12 hours prior. The pharmacist confirms that he is showing/experiencing signs of opioid withdrawal, including mild headache and some mild nausea. The pharmacist observes Mr. M take his Suboxone® 4mg sublingual dose as prescribed and ensures that the SL tablets have dissolved completely. The pharmacist dispenses two additional Suboxone® 2mg tablets, as prescribed, for Mr. M to take home in case his withdrawal symptoms re-appear in the evening. Approximately 45 minutes later that same day, Mr. M returns to the pharmacy and reports worsening symptoms including sweating, increase in his headache, runny nose, abdominal upset with increased nausea, as well as diarrhea. Due to the timeframe of Mr. M`s worsened symptoms of withdrawal, the pharmacist counsels Mr. M that is likely experiencing symptoms of precipitated opioid withdrawal from his first dose of buprenorphine. Mr. M admits that he actually had his last dose this morning, since he was worried about how long he would have to wait for his Suboxone® dose to "kick in".
CASE: MR. Y
Mr. Y is a 54 year-old male with a history of opioid dependence, who is maintained on buprenorphine/ naloxone (Suboxone®). He has a history of opioid-taking behaviours that are associated with an increased risk of overdose, including taking more opioid analgesics than prescribed when he was using oxycodone controlledrelease, and stock-piling his previously prescribed methadone carries. According to his pharmacy records his buprenorphine had been prescribed as 8 mg SL on Monday, Wednesdays, and 12mg on Fridays. During a visit with his physician 4 weeks after starting Suboxone®, Mr. Y reports he is actually taking ½ of an 8mg tablet every day. He stated that his pharmacy permits him to take ½ of the tablet home for the days he does not have observed dosing.
The pharmacist reported to the physician that they had not given permission for him to take ½ of the observed dose home, but did indicate that it takes a very long time to observe Mr Y taking the whole dose, and that it was possible that the client took the initiative to take a split portion of the dose home. Going forward, the pharmacist recommended that daily observed dosing be prescribed for this client and indicated that more care would be taken with observation of dosing in the future.
